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There is little systematic knowledge about the magnitude and allocation of
international funding flows to support biodiversity conservation in the de-
veloping world. Using the newly released AidData compilation, we present
a comprehensive assessment of official donor assistance for biodiversity dur-
ing 1980–2008. We find that biodiversity aid increased markedly in the early
1990s, but that estimates of current aid are likely overstated and donor com-
mitments at the 1992 Rio Earth Summit have not been met. Aid has been
well targeted, however, in that the allocation of biodiversity aid is positively
associated with the number of threatened species in recipient countries after
controlling for country size, national population, and wealth. Biodiversity aid
is also positively associated with indicators of good governance. Our results
provide an empirical measure of progress toward international conservation
funding targets, a baseline against which future flows can be compared, and
information necessary to assess the effectiveness of biodiversity aid.
Introduction
A quarter century after the word “biodiversity” was
coined and nearly two decades after 192 nations met
in Rio de Janeiro to develop estimates of biodiversity
conservation costs, little is known about the allocation of
biodiversity aid. Because many of the highest biodiversity
conservation priority areas are in some of the world’s
poorest countries (Brooks et al. 2006), it was evident
from the very beginning that effective conservation
needed major financial flows (Balmford and Whitten
2003; James et al. 2001). International conservation pol-
icy, including Target 20 of the Convention on Biological
Diversity’s (CBD) 2011–2020 strategic plan, continues to
recognize the importance of funding (CBD 2011). Two
key issues thus merit analysis: amounts of flows, and
how well they are targeted.
Several studies have estimated the financing neces-
sary to reach CBD and other international biodiversity
goals (Balmford et al. 2002; James et al. 1999, 2001;
Parker et al. 2012). Although these estimates are likely
low—they focus primarily on protected areas rather than
the full array of strategies necessary for enduring and
broad-based conservation (Chazdon et al. 2009)—they
do constitute a useful starting point to understand the
large-scale financial needs of conservation. Theoretical
methods have also been developed to allocate conserva-
tion investments efficiently at global (Bode et al. 2008;
Brooks et al. 2006; Wilson et al. 2006) and finer-grained
scales (Balmford et al. 2003).
If broad-scale conservation needs and priorities are
thus relatively well understood, we lack knowledge about
actual expenditures on global conservation. Research has
focused on specific geographic regions (Brockington and
Scholfield 2010; Castro and Locker 2000), a single year
(Halpern et al. 2006), individual donor types, including
NGOs (Brockington and Scholfield 2010), private foun-
dations (Zavaleta et al. 2008), the World Bank (Kareiva
12 Conservation Letters 6 (2013) 12–20 Copyright and Photocopying: c©2012 Wiley Periodicals, Inc.
D.C. Miller et al. Biodiversity Aid Allocation
et al. 2008; Hickey and Pimm 2011), or specific conser-
vation approaches, such as protected areas (Bruner et al.
2004; Mansourian and Dudley 2008). The most extensive
study of international environmental aid to date (Hicks
et al. 2008) discusses biodiversity, but only in passing and
only through the year 1999.
To address this important gap in knowledge we present
a comprehensive assessment of official development as-
sistance for biodiversity from 1980–2008 using the newly
released AidData compilation (AidData 2010). We also
analyze whether these aid flows, which remain the
largest source for conservation in the low- and middle-
income countries of the developing world (Balmford
and Whitten 2003; CBD 2010), have been directed to
countries with higher levels of threatened species, species
richness, and endemic species, and countries with better
governance. This study provides a baseline against which
future funding flows can be compared, a method to
track progress toward biodiversity financing goals, and
information necessary to assess the effectiveness of
biodiversity aid. In the context of the ongoing needs
assessments mandated under the CBD process, the meth-
ods and findings we present hold particular relevance for
conservation policy at both national and global levels.
Theoretical expectations: Allocating
biodiversity aid
Research suggests that the environmental characteris-
tics of recipient countries are an important determi-
nant of the allocation of environmental aid generally
(Hicks et al. 2008) and biodiversity aid more specifi-
cally (Hickey and Pimm 2011). We thus expect that the
relative biodiversity importance of recipient countries—
their conservation “need”—will be a positively associated
with biodiversity aid allocation. Consistent with research
showing that the quality of governance in aid-receiving
countries is associated with the allocation of development
aid (Neumayer 2003; Wright and Winters 2010), we hy-
pothesize that biodiversity aid will correlate with indica-
tors of “good” governance.
In addition, we expect country wealth, population,
and geographic size to be associated with biodiversity aid
allocation. Because biodiversity aid is part of the broader
universe of development aid, which must promote
“the economic development and welfare of developing
countries as its main objective” (OECD 2008), we expect
it to be negatively correlated with indicators of country
wealth. As research on World Bank investments in
protected areas suggests (Hickey and Pimm 2011), poorer
countries should receive more support. Donors may
also prioritize funding to such countries due to com-
paratively lower conservation costs within their borders
(Balmford et al. 2003). Finally, given that larger, more
populous countries tend to receive more environmental
aid (Connolly 1996; Hicks et al. 2008), we hypothesize
that recipient country population and geographic size
will be positively associated with biodiversity aid.
Materials and methods
Data
Our analysis uses data from the AidData database (2010).
With nearly 1 million development project records start-
ing from 1946, AidData is the most comprehensive source
of information on international aid currently available
(Tierney et al. 2011). We examine a subset of the database
from 1980, when the World Conservation Strategy (IUCN
et al. 1980) helped place conservation squarely on the
international development agenda (Robinson 1993), to
2008, the last full year for which data were available.
To identify the universe of biodiversity-related projects
we conducted a multilingual search of 120 keywords
relevant to biodiversity (Table S1). This keyword list was
developed deductively and inductively, from expected
terms and from those found in known biodiversity
projects. In addition, we translated most of the keywords
into French and Spanish. The resulting query yielded
75,858 projects out of 636,962 contained in AidData 1.0
from 1980 to 2008. These projects were sorted by year,
and each was coded for inclusion or exclusion depending
on whether it was likely to have a positive effect on
biodiversity. Projects with clear, measureable goals and
criteria for success (e.g. protected area management)
and those with less defined, longer-range goals (e.g.
scientific research, capacity building, or policy develop-
ment) were both included, as long as a connection to
biodiversity conservation could be established based on
project record information (Appendix S1). To establish
inter-coder reliability two separate researchers associated
with AidData coded each project. Coding in this manner
yielded agreement for 79 percent of the projects. Projects
without the same matching code were arbitrated by a se-
nior researcher for a final decision before being included
in the dataset. Using this method, we identified 9,445
biodiversity aid projects during 1980–2008. Calculations
of biodiversity-related aid are based on project amounts
committed by donors. Amounts reported are in constant
year 2000 US$ unless otherwise noted.
To analyze the allocation of biodiversity aid we used
the total number of threatened species from three glob-
ally assessed taxa—mammals, birds, and amphibians—
at the country level compiled for the IUCN Red List
(IUCN 2012) as our key indicator of biodiversity need. We
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Table 1 Summary of top 10 biodiversity aid donors and aid recipient
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5 Netherlands $783,000,000 4%












Top 10 Country recipients
Percent of
Total Biodiversity
Rank Country Name Aid Received Aid Received
1 India $1,640,000,000 9%
2 Brazil $1,620,000,000 9%
3 China $839,000,000 5%
4 Mexico $621,000,000 3%
5 Indonesia $611,000,000 3%
6 Colombia $526,000,000 3%
7 Kenya $462,000,000 2%
8 Philippines $396,000,000 2%
9 Madagascar $291,000,000 2%
10 Tanzania $290,000,000 2%
Subtotal $7,296,000,000 39%
∗Note: Bilateral donor contributions represent biodiversity aid flowing
through bilateral channels and do not include contributions to the GEF.
chose this indicator because international funding agen-
cies, such as the Global Environment Facility have used
threatened species data to develop biodiversity invest-
ment priorities (Vié et al. 2008). This indicator consists of
the average number of threatened species by country for
1994 (the earliest year for which data at the country level
are available), 1996, and 2004. We also used data from
the EarthTrends database (WRI 2007) on species rich-
ness (the number of known species in a given country)
and endemic species as alternative indicators of biodiver-
sity need. These measures also included the total number
of mammals, birds, and amphibians by country, though
only for 2004 as this was the only year for which global-
scale information was available.
Our measure of governance is based on the World-
wide Governance Indicators (WGI), which rank countries
on six aspects of “good governance”: control of corrup-
tion, voice and accountability, rule of law, government
effectiveness, political stability, and regulatory quality
(Kaufmann et al. 2008). Widely used by policymakers and
researchers (Kaufmann et al. 2008; Langbein and Knack
2010), the WGI are highly correlated (as high as 0.94).
We used principal components analysis to identify one
governance component that accounts for more than 80%
of the variance in the six indicators. We averaged this
component for the years 2000 and 2007 to derive the
governance variable for our core analysis. As a robust-
ness check and to aid interpretation, we also developed
three other indicators using principal component analy-
sis on pairs of the six governance measures (see Tables 2
and 3 and Appendix S1).
Country geographic size is based on data on country
total area in square kilometers from the CIA World Fact-
book (2010). We used U.S. Census Bureau (2010) data
from 1990 to 2007 to develop our population variable.
To correct for differences in exchange rate and cost of
living among countries, our measure of country wealth
uses data on gross domestic product in purchasing power
parity terms (GDP-PPP) per capita from the IMF World
Economic Outlook (2010) (see Appendix S1 for more in-
formation on the data used in this study).
Methods
To test whether and how strongly biodiversity aid is
linked with biodiversity needs we developed both ordi-
nary least squares (OLS) and spatial regression models.
We also developed panel regression models as a robust-
ness test and to explicitly account for the effects of time.
According to our initial OLS regression model, biodiver-
sity aid is a linear function of a suite of causal variables




+β∗3 log(population)β∗4 log(GDP PPP)
+β∗5(governance) + ε, ε ∼ N(0, σ 2)
The other two OLS models we developed used the
same variables but replaced threatened species with
species richness and endemic species, respectively. To
achieve appropriate normality, both these species-level
measures were logged as well. Models included robust
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Figure 1 Temporal trends in biodiversity aid, 1980–2008.
standard errors to correct for heteroskedasticity. Descrip-
tive statistics for the variables analyzed are in Table S2.
Given the clear jump in aid flows after 1990 and
the substantially better availability of data on poten-
tial explanatory variables, our analysis covers the period
1990–2008. We summed total aid received by country
during this period to derive our measure of biodiversity
aid. Each independent variable includes averages of mul-
tiple years of data, beginning in 1990 or the earliest year
during the study period for which data were available and
concluding in 2007 to account for a potential lag in the al-
location of aid based on the biological and social drivers
we examine.
We sought to maximize the number of countries
we analyzed using available data. The final number
of countries in the analysis (137) does not include
three outliers—Singapore, Iraq, and Israel—which ex-
erted strong leverage on the regression results, prevent-
ing the requisite normality assumptions from being met.
Each represents a special case: Singapore is a wealthy
city-state with low biodiversity need; Iraq was at war with
several key donor nations during the period under con-
sideration; and Israel has a special aid relationship with
western governments, particularly the United States.
A series of post-regression diagnostics suggest that the
models meet OLS assumptions (Appendix S1). Because
the Moran’s I statistic (based on centroid latitude and
longitude for each country) revealed significant spatial
autocorrelation among the residuals in each model (P <
0.001) we estimated a spatial regression lag model where
standard errors are corrected for potential spatial autocor-
relation. There were no substantive differences in results
from the OLS and spatial regression models (Table S3).
The panel regression models we developed include the
same variables as our cross-sectional models, but incor-
porate separate observations by country and by year.
Table S4 presents descriptive statistics on these variables.
The models are estimated using OLS with robust stan-
dard errors clustered on the country unit. Models incor-
porated a one-year lag to account for a likely delay in
social-ecological effects on aid allocation (Table 3). Re-
sults were robust using three- and five-year lags.
Results
Biodiversity aid flows
The 9,445 biodiversity-related projects in 171 countries
and territories during the period 1980–2008 that are
included in our analysis are funded by 52 bi- and
multi-lateral aid agencies. Together, they represent US$
18.55 billion in biodiversity aid. Like environmental aid
generally (Hicks et al. 2008), biodiversity aid exhibits
substantial inter-annual fluctuations; a 5-year moving
average reveals an overall upward trend, with two
periods of increase followed by stagnation (Figure 1).
Biodiversity funding averaged about $200 million annu-
ally in the 1980s, but spiked to more than $1.5 billion
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Figure 2 Geographic distribution of biodiversity aid allocation to recipient countries. Recipient countries are divided into quintiles based on total aid
received during 1980–2008. The lightest shade indicates bottom 20% of biodiversity-related aid receiving countries and the darkest shade indicates top
20% of aid recipients. Countries in grey received no biodiversity aid during the study period.
in 1992, and averaged approximately $800 million
annually over the next decade. Growth during the
post-1990 period is traceable to the creation of the Global
Environment Facility (GEF) in 1991 and pledges at
the 1992 Rio Summit. Since 2002, biodiversity aid has
shifted to a new average of $1.1 billion annually, a 4.5
fold increase from the 1980s.
Despite the upward trend, annual flows remain well
short of Rio commitments. Under Agenda 21, industrial-
ized countries promised nearly $18 billion annually for
global environmental issues through grants and low or
no-interest concessional loans, with about $2 billion of
this designated for biodiversity protection (Hicks et al.
2008). Donor nations have not met their commitment in
any year since making this promise in 1992. Total fund-
ing ($18.55 billion) is 58% of the Rio promise ($32 billion
in constant 2000 US$).
Our biodiversity aid flow estimates are less than those
reported in earlier studies that use Organization for Eco-
nomic Co-operation and Development (OECD) data (see
Discussion and Appendix S1). For example, an influen-
tial assessment of progress toward the CBD 2010 target
(Butchart et al. 2010) estimated the level of biodiver-
sity aid at US$3.13 billion in 2007. Using AidData, we
find that total biodiversity aid in 2007 (current US$1.35
billion) is just 43% of that amount.
During the period 1980–2008, the top 10 donors ac-
count for nearly 90% of total biodiversity aid flows
(Table 1). The top two donors, the World Bank and the
Global Environment Facility are far and away the largest
contributors, providing approximately 60% of all biodi-
versity aid (nearly $11 billion). Together, the top 10 bi-
lateral donors provided more than $5 billion (27% of the
total), with the United States the largest bilateral donor.
Of the 171 countries and territories that received biodi-
versity aid during the study period ( Figure 2), the top 10
recipient countries account for nearly 40% of the total re-
ceipts (Table 1). In addition, $3.4 billion (17%) of the aid
is not traceable to a specific country or territory; it is in-
stead reported as “global,” “unallocated,” or committed to
a region (e.g. “Africa”). These terms designate aid chan-
neled to more than one country (as for transboundary
conservation efforts), or for strengthening international
treaties and regimes related to biodiversity conservation.
Targeting biodiversity aid
We find that higher levels of biodiversity aid are signifi-
cantly associated with higher levels of biodiversity need
after controlling for national population, land area, and
poverty (Tables 2 & 3). On average, a 10% difference
in the number of threatened species between countries
is associated with a 10% difference in the allocation of
biodiversity aid; a 10% higher level of species richness is
associated with a 14% higher level of biodiversity aid. En-
demic species has a weaker relationship: a 10% increase
in this measure is associated with a 4% increase in aid.
Better governance scores are positively and strongly
associated with the allocation of biodiversity aid. The
effect of governance on aid allocation is strongest in the
panel models: a one-unit increase in our main gover-
nance indicator is associated with about a 45% increase
in biodiversity aid for models1–3. Results are robust to
alternative governance indicators, with the indicator
based on government effectiveness and regulatory qual-
ity especially strongly associated with aid allocation (a
one unit increase in this measure is associated with an
88% increase in biodiversity aid).
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Table 2 Results for spatial regression lag models of aid allocation (1-6) in which biodiversity aid (in constant 2000 US$) is the dependent variable
Variable (1) (2) (3) (4) (5) (6)
Threatened species 1.011∗∗∗ – – 1.005∗∗∗ 0.999∗∗∗ 0.972∗∗∗
(0.231) – – (0.233) (0.232) (0.228)
Species richness – 1.384∗∗∗ – – – –
– (0.227) – – – –
Endemic species – – 0.432∗∗∗ – – –
– – (0.096) – – –
Governance1 0.188∗ 0.139+ 0.174∗ – – –
(0.0812) (0.078) (0.0817) – – –
Governance2 – – – 0.116 – –
– – – (0.114) – –
Governance3 – – – – 0.318∗ –
– – – – (0.129) –
Governance4 – – – – – 0.397∗∗
– – – – – (0.127)
GDP PPP per capita −0.373∗ −0.275+ −0.439∗∗ −0.240+ −0.406∗ −0.394∗∗
(0.155) (0.145) (0.164) (0.145) (0.158) (0.152)
Population size 0.249∗ 0.393∗∗∗ 0.347∗∗∗ 0.245∗ 0.214+ 0.304∗∗
(0.113) (0.093) (0.105) (0.113) (0.111) (0.117)
Country area −0.041 −0.166 0.11 −0.063 −0.031 −0.037
(0.098) (0.103) (0.097) (0.102) (0.097) (0.096)
Constant 13.46∗∗∗ 7.145∗∗∗ 12.43∗∗∗ 12.73∗∗∗ 14.22∗∗∗ 12.85∗∗∗
(1.908) (1.724) (1.892) (1.867) (1.961) (1.929)
Variance ratio 0.46 0.50 0.47 0.45 0.47 0.48
Root MSE 1.34 1.29 1.34 1.36 1.33 1.32
χ2 (Wald Test) 0.034 3.274+ 0.427 0.029 0.018 0.024
Lagrange multiplier 0.047 4.350∗ 0.617 0.037 0.025 0.034
N = 137. All variables (natural) log transformed, except governance variables, which were not transformed. Governance1 = one component of the six
WGI indicators; governance 2 = one component of rule of law and control of corruption; governance 3 = one component of government effectiveness
and regulatory quality; and governance 4 = one component of voice and accountability and political stability. Robust standard errors in parentheses;
∗∗∗ P < 0.001, ∗∗ P < 0.01, ∗ P < 0.05, +P < 0.10.
The geographic size of a country does not generally
correlate with biodiversity aid. Population is a significant
and positive predictor of aid in all cross-sectional models,
but in none of the panel models. Per capita GDP-PPP is
negatively correlated with biodiversity aid in all models,
though its effect is minimal (a roughly 4% increase in
biodiversity aid as this indicator increases by 10% in the
cross-section models and a negligible effect in the panel
models).
Discussion
This study advances understanding of international fi-
nancing for biodiversity conservation in three ways. First,
it presents an overall portrait of global flows of biodi-
versity aid over the past three decades. Second, it de-
velops a method to independently identify biodiversity-
related aid and thereby track progress toward the goal of
the CBD 2011–2020 strategic plan to “increase substan-
tially” financing for biodiversity (CBD 2011). Finally, it
evaluates key social and ecological factors associated with
inter-country variations in international biodiversity aid
allocation.
Although biodiversity-related aid has increased sub-
stantially since 1980, funding falls well short of amounts
promised in Rio by wealthy nations and is significantly
less than reported in previous studies. Relative to es-
timates of conservation costs in the developing world
(Balmford et al. 2003; James et al. 1999), existing levels of
biodiversity aid are likely insufficient. Earlier estimates of
aid flows may have been overstated because the existing
“state of the art” tracking of official biodiversity assistance
is based on donor-reported numbers through the OECD
Creditor Reporting System (CRS) and donors may have
an incentive to show significant financial support toward
their Rio commitments (Michaelowa and Michaelowa
2011). Our method of calculating biodiversity-related aid
addresses this shortcoming through independent, consis-
tent categorization across donors and across years. It also
includes a wider universe than OECD-CRS donors.
While we identify substantial shortfalls in aid, we find
that the aid that has been allocated appears to be reaching
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Table 3 Results for panel regression models of aid allocation (1-6) in which biodiversity aid (in constant 2000 US$) is the dependent variable
Variable (1) (2) (3) (4) (5) (6)
Threatened 1.128∗∗∗ – – 1.152∗∗∗ 1.061∗∗∗ 1.135∗∗∗
species (0.194) – – (0.201) (0.193) (0.195)
Species – 1.468∗∗∗ – – – –
richness – (0.285) – – – –
Endemic – – 0.419∗∗∗ – – –
species – – (0.093) – – –
Governance1 0.373∗∗∗ 0.373∗∗ 0.350∗∗ – – –
(0.109) (0.111) (0.11) – – –
Governance2 – – – 0.365∗ – –
– – – (0.159) – –
Governance3 – – – – 0.630∗∗∗ –
– – – – (0.155) –
Governance4 – – – – – 0.557∗∗∗
– – – – – (0.155)
GDP PPP −0.000∗∗ −0.000∗∗ −0.000∗∗∗ −0.000∗∗ −0.000∗∗∗ −0.000∗∗∗
Per Capita (0.000) (0.000) 0.000∗∗∗ (0.000) 0.000∗∗∗ 0.000∗∗∗
(0.000) (0.000) (0.000) (0.000)
Population −0.000 0.000 −0.000 −0.000 −0.000 −0.000
Size (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Country 0.064 0.083 0.239∗ 0.033 0.049 0.081
Area (0.117) (0.111) (0.109) (0.116) (0.11) (0.117)
Year 0.072∗ 0.081∗ 0.074∗ 0.055+ 0.078∗ 0.060+
(0.033) (0.033) (0.032) (0.033) (0.033) (0.031)
Constant −134.9∗ −157.8∗ −137.2∗ −99.43 −144.7∗ −111.2
(65.73) (66.81) (64.48) (66.27) (65.39) (62.41)
Observations 218 218 201 218 218 218
R2 0.321 0.303 0.309 0.28 0.34 0.288
One-year lag model. All variables (natural) log transformed, except governance variables, which were not transformed. Governance1 = one component
of the six WGI indicators; governance 2 = one component of rule of law and control of corruption; governance 3 = one component of government
effectiveness and regulatory quality; and governance 4 = one component of voice and accountability and political stability. Robust standard errors
clustered on country in parentheses; ∗∗∗ P < 0.001, ∗∗ P < 0.01, ∗ P < 0.05, + P < 0.10.
countries with greater conservation needs and countries
that are likely to use funds more transparently and ac-
countably. This finding contrasts with other studies that
report a mismatch between conservation priorities and
expenditures (e.g. Halpern et al. 2006). Aid flows are pos-
itively and strongly associated with national numbers of
threatened species, species richness, and endemic species.
Our governance findings are similarly robust. Perceptions
of the regulatory quality and effectiveness of govern-
ments appear to be particularly important determinants
in the targeting of biodiversity aid.
Our findings on the relationship between population
and biodiversity aid are mixed. The positive, but weak
association between these two variables in our cross-
sectional models may be because countries that have
high biodiversity value tend to have larger populations
((Brooks et al. 2006), Spearman’s (rs) correlation between
population and threatened species: = 0.72, species rich-
ness = 0.57, and endemic species = 0.39; P < 0.001). The
association may also show that donors target aid to coun-
tries with larger populations because biodiversity is per-
ceived to be under greater threat in such places (McKee
et al. 2004). However, population is not significant in the
panel models, which may suggest that donor decision-
making is more sensitive to perceptions of changes in
governance than to changes in population.
The negative correlation we find between national in-
come (GDP-PPP) per capita and biodiversity aid may
reflect donor prioritization of support to biodiversity
projects in poorer nations where costs are lower. Though
the magnitude of the effect is relatively weak, this result
accords with findings from recent studies of biodiversity
aid allocation (Hicks et al. 2008; Hickey and Pimm 2011).
Consistent with studies underlining the importance
of both ecological and social factors in conservation
priority-setting (Bode et al. 2008; O’Connor et al. 2003),
our results support the conclusion that aid agencies
find synergies between recipient country conservation
need and “good governance” in their biodiversity-related
investments. To shed light on this apparent synergy
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we tested statistical models that included an interaction
term, but did not find conclusive evidence for interactive
effects of governance and biodiversity indicators on bio-
diversity aid. Additional process- or case-based research
is required to better understand the relationship between
biodiversity need and governance in shaping biodiversity
aid allocation.
Although our results indicate that donors want con-
servation investments to be used more effectively, it is
not clear whether that has been the case. Understand-
ing where biodiversity aid has been directed and why
may help answer whether and under what conditions
aid is effective (Tierney et al. 2011). Because the impacts
of biodiversity aid are likely shaped by many country-
specific factors, inferring the pathways through which aid
affects conservation outcomes will require finer-grained
data and more sophisticated analyses. Systematic evalu-
ation of biodiversity aid effectiveness remains a research
frontier, one that assumes particular importance as the
international community seeks to take the steps neces-
sary to reach shared biodiversity conservation targets.
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